ABSTRACT Twenty fruit species representing 12 families were collected from various regions in western Puerto Rico and monitored for the emergence of Anastrepha spp. pupae. We collected 14,154 tephritid pupae from 16 fruit species representing 10 families. The relative infestations of these fruits (pupae per kilogram of fruit) were recorded. Recorded host ranges were not in complete agreement with those reported in the literature. This host-use pattern should give pause to regulators of fruit importation and exportation that base their decisions on literature from regions other than those of immediate interest to them. We recovered the braconid parasitoid Utetes anastrephae (Viereck) from tephritid pupae collected from Mangifera indica L., Spondias mombin L., Psidium guajava L., Chrysobalanus icacos L., Terminalia catappa L., and Garcinia intermedia (Pittier) Hammel. We collected one specimen of the parasitoid Doryctobracon aerolatus (Szepligeti) from the west coast (Añ asco), which had not been previously reported in Puerto Rico. We present a preliminary phenology of what are probably the primary fruit hosts of the Anastrepha spp. of Puerto Rico. We also present the Þrst report of Garcinia intermedia (Pittier) Hammel and Coffea arabica L. as reproductive hosts of A. suspensa.
particularly in older literature where hosts are identiÞed by common names. Of the 14 citations of the host status of Pouteria sapota (Jacq.) H. E. Moore and Stearn (Sapotaceae) to Anastrepha obliqua (Macquart) (Diptera: Tephritidae) in Norrbom (2004) , all are either uncertain references or are citations of uncertain references. A recent survey of Ͼ1,100 P. sapota fruit was unable to detect infestations of A. obliqua (Jenkins and Goenaga 2007) . (Cowley et al. 1992 reported that evaluating 1,000 fruits "yields 95% conÞdence that infestations levels Ͼ0.3% would be detected.") Furthermore, reliable reports from one region may not apply to another, even adjacent, region. Although A. obliqua is reported to infest Citrus spp. (Rutaceae) (Enkerlin et al. 1989) , this ßy has never been recovered from Citrus spp. in Cuba, Guyana, or Trinidad and Tobago (White and Elson-Harris1992) . Similarly, A. obliqua is an important pest of mango, Mangifera indica L. (Anacardiaceae) in the Caribbean but has never been recovered from this fruit in Trinidad or St. Lucia (White and Elson-Harris 1992) . Such inconsistent host use patterns (populations of fruit ßies having different host preferences in different regions) are suggestive of a geographical segregation of populations throughout the Caribbean islands with a resulting geographical variation in host preferences. Although recent research does not support this hypothesis for A. suspensa (Boykin et al. 2006) , the locus selected (COI) may not have had enough sequence variation to provide the necessary resolution to detect genetic differences on the geographical level.
A variety of tropical fruit crops are grown in Puerto Rico, and local growers are eager to expand their market to include the continental United States. However, there are currently two economically important species of Anastrepha in Puerto Rico, and one of these, A. obliqua (Macquart) , is only occasionally found in Texas, but is otherwise absent from the continental United States (Epsky et al. 2003) . Seṍn (1933) reported that A. obliqua (ϭA. fraterculus Wied., variety mombinpraeoptans) and A. suspensa (Loew) (ϭA. unipuncta Seṍn) were found in Puerto Rico. The extensive catalog of the insects of Puerto Rico of Wolcott (1948) and the catalog of the host plants of insects in Puerto Rico of Martorell (1976) also list only the two species of Anastrepha that Seṍn reported. More recently, on the island of Vieques, Puerto Rico, A. maculata (Norrbom) Anastrepha edentata Stone is also reported from Puerto Rico but its hosts are unknown (Norrbom 2004) .
Knowledge of host range of these pests and phenology of their hosts are valuable to growers and regulators alike. A survey of Anastrepha spp. and their parasitoids also provides a baseline for future introductions of biocontrol organisms, such as parasitoids, and the introduction of exotic fruit ßy species not yet recorded from the island of Puerto Rico. The objectives of this study were to (1) survey a broad sample of fruit species in Puerto Rico for infestations by Anastrepha spp., (2) determine the relative density of Anastrepha spp. pupae (pupae recovered per kilogram of fruit) in different species of infested fruit, and (3) determine the extent of parasitization of Anastrepha spp. in Puerto Rico.
Materials and Methods
Fruit, when available, were collected weekly from multiple sites around the western half of Puerto Rico. Sites fell into 1 of 10 regions ( Fig. 1 ; Table 1 ). All collected fruit was abscised, except Manilkara zapota Van Royen (Sapotaceae) and Coffea arabica L. (Rubiaceae). Fruit in the M. zapota orchard available to us was harvested by the proprietor before it dropped, so we were obliged to use harvested mature fruit in our study. Coffee berries typically do not abscise, and therefore we collected them straight from the bush when they were ripe (red in color). The species, number, and weight of fruit collected was recorded. Collected fruit was stored on a wire mesh (8 by 8-mm pores) over a plastic bin (40 by 60 cm) containing vermiculite to the depth of 3 cm. The bins were cov- ered with ventilated lids to prevent the escape of larvae. Vermiculite was checked every other day for the presence of tephritid pupae. Pupae were placed in plastic petri dishes with a small amount of lightly moistened vermiculite. Petri dishes were stored in an environmental chamber (12:12 L:D) at 25ЊC. A plastic dish of water was placed in the chamber to maintain humidity. Petri dishes were checked daily for the emergence of adult ßies for 30 d. After 30 d, petri dishes were checked monthly for a year (if collected in 2005) or discarded (if collected in 2006 or 2007) . Flies were identiÞed using an interactive web-based key (Carroll et al. 2002) . The sex and species of the ßies were recorded. They were stored in alcohol as voucher specimens at the USDAÐARS Tropical Agriculture Research Station in Mayaguez, Puerto Rico.
Phenology of fruiting was based on when we saw ripe fruit at all locations during our weekly collecting trips.
Results
Amount of fruit evaluated and insects recovered are presented in Table 2 . Of 117 collections of carambola, 34 yielded no tephritid pupae. There was not much variation in pupae per kilogram of fruit between the four regions A. carambola was collected from, although fruit from Juana Diaz typically had lower densities of pupae than the other regions (Fig. 3) . The mean number of pupae per kilogram of A. carambola for all four sites was within the range observed for the mangoes in low-yield locations (San German, Juana Diaz, Rincon/Añ asco, Cabo Rojo, Maricao, and Hatillo) (Figs. 2 and 3). Analysis indicated that the average density of tephritid pupae per kilogram of fruit collected from October to February (n ϭ 50) was higher (mean ϭ 4.8 Ϯ 0.7) than the average density of pupae per kilogram of fruit collected from March to September (n ϭ 47; mean ϭ 0.8 Ϯ 0.2; two-tailed t-test; df ϭ 95; t ϭ 5.6; P Ͻ 0.0001).
All C. icacos were collected from a single tree in . Of 39 collections of T. catappa, 8 yielded no tephritid pupae. There seems to be a great deal of variation with respect to infestation of this fruit at different locations (Fig. 4) .
The mean number of pupae yielded per kilogram of Garcinia intermedia (Pittier) Hammel (Clusiaceae) We collected 2,328 C. arabica berries from several trees in Adjuntas, all in 2006. Of seven collections of C. arabica berries, only three yielded tephritid pupae.
We collected 39 fruit of Dovyalis caffra Warb. (Flacourtaceae) from a single tree in Mayaguez on two occasions in 2006.
We collected 203 Citrus sinensis Osbeck (Rutaceae) fruit from a number of trees at two sites: Corozal and Adjuntas.
Of eight collections of Anacardium occidentale L. (Anacardiaceae) from Mayaguez (two sites) and Cabo Rojo (one site), only one collection from Mayaguez produced any pupae. All eight collections were made during the summer months.
We recovered 17 Utetes anastrephae (Viereck) (Hymenoptera: Braconidae) parasitoids from pupae collected from mango fruits, all collected in Mayaguez or Isabela. Twenty U. anastrephae emerged from pupae collected from S. mombin, all from fruits collected from Mayaguez, Añ asco, or Hatillo. Two U. anastrephae emerged from pupae collected from P. guajava: one from fruit collected in Adjuntas and one from fruit collected in Mayaguez. Three U. anastrephae emerged from pupae collected from C. icacos, all from fruit collected from Mayaguez. We recovered three U. anastrephae from these pupae and one Doryctobracon areolatus (Szé pligeti) (Hymenoptera: Braconidae). This is the Þrst report of D. areolatus in Puerto Rico. D. areolatus had been released 1 or 2 mo before as a biological control agent for Ananstrepha spp. ϳ1 mi from the site we collected these fruit (Añ asco). One adult U. anastrephae emerged from pupae collected from G. intermedia. Fruit yielding U. anastrephae were collected from the western north coast (Isabela and Hatillo), the west coast (Mayaguez and Añ asco), and the mountainous center of the island (Corozal and Adjuntas). No parasitoids emerged from pupae collected from fruits of A. carambola, C. arabica, S. malaccense, S. purpurea, or S. dulcis.
Discussion
This survey reveals a broad host range of Anastrepha spp. in west/west central Puerto Rico: only 4 of the 20 fruit species collected did not yield tephritid pupae, and this may be attributable to inadequate sampling (too few fruit collected or collected from a single location). We observed wide ranges of densities of pupae in hosts among different host species and different locations. The different densities of pupae in different host species may reßect host preference and/or availability of the hosts in time and space. It is also possible that the different densities observed were the result of differential survival of larvae in different species of fruits, although we do not think this is likely. The different densities of pupae in the same hosts in different areas may reßect variations in fruit ßy abundance among these locations, especially when a location yields low numbers of fruit ßies for multiple host species. For instance, yields of fruit ßy pupae per kilogram of M. indica and A. carambola were extremely low in Juana Diaz (Figs. 2 and 3) . Yields of fruit ßy pupae per kilogram of M. indica and T. catappa were low in fruit collected from Cabo Rojo (Figs. 2  and 4 ). These regional differences in pupal densities may also reßect varietal differences among host fruit. For instance, most M. indica collected in the Mayaguez area were the naturalized Mayaguezano variety, whereas all M. indica fruit from Isabela were Winters variety. M. indica at other locations were different varieties, based on observations of color, shape, and size of fruit, but their identities were not determined.
Although relatively few pupae per kilogram of M. indica were produced (Table 2) , this fruit is widely available in the summer months and should be considered an important host of A. obliqua. M. indica is widespread throughout Puerto Rico but does not fruit reliably in the mountainous interior of the island, probably because of winter rainfall in the center of the island. M. indica ßowers in the winter, so rainfall during this time reduces pollination and, more importantly, facilitates fungal infection, aborting ßowers and fruits (Morton 1987 ; American Phytopathological Society 1998). We saw fruit, albeit small numbers, on M. indica trees in Adjuntas and Corozal, wet areas, in May 2007, but none in 2006 or 2005. Observations of 20 trees revealed that 9 M. indica trees produced fruit every other year, and 11 M. indica trees fruited every year, although it is possible there was an annual ßuctuation in yield for these trees. There were a few trees in the dry district of Juana Diaz, which fruited twice in a single year (winter and summer) and fruited again the next year. This was also true for three trees on the northern coast in Hatillo. Although many trees fruited every other year during this study, M. indica from naturalized trees were widely distributed both years. This is an important host of A. obliqua and potentially of its parasitoids. M. indica was recorded as a host of A. obliqua in Puerto Rico by Seṍn (1933) and in other locales (EskaÞ 1990 , Aluja et al. 2000 , Haji and da Gama Miranda 2000 . M. indica is also reported to be a host of A. suspensa (Weems 1965 , Swanson and Baranowski 1972 , Windeguth et al. 1972 .
Native to the Neotropics, S. mombin seems to be widespread throughout Puerto Rico, and it fruited every year in the summer (based on nine trees). Two trees in Hatillo fruited in the summer and again in the winter. S. mombin is recorded as a host of A. obliqua in Puerto Rico by Seṍn (1933) and in other locales (Aguiar-Menezes and Menezes 1997, Aluja et al. 2000, Uchô a and . It is also listed as a host of A. suspensa (Stone 1942, Korytkowski and Ojeda Peñ a 1970) .
Native to the Neotropics, S. purpurea is widespread in Puerto Rico, but we have never been able to collect ripe fruit from trees located in the mountainous interior of the island. Trees fruited every year in the late summer, usually after M. indica and S. mombin have Þnished fruiting. This is an important host of A. obliqua. S. purpurea is recorded as a host of A. obliqua in Puerto Rico by Seṍn (1933) and in other locales (Stone 1942 , Wasbauer 1972 , EskaÞ 1990 , Aluja et al. 2000 , Uchô a and Zucchi 2000). It is also reported to be a host of A. suspensa (McAlister 1936) .
Native to Asia, S. dulcis has a long fruiting season, with fruit remaining on the trees from September into February of the following year. Yields seem to vary in alternate years. This tree is widespread throughout Puerto Rico, often grown in front of homes. Seṍn (1933) reports that S. dulcis is "rarely" a host of A. obliqua in Puerto Rico. It is reported to be a host of A. obliqua in other locales (Wasbauer 1972 , Haji and da Gama Miranda 2000 , Souza Filho et al. 2000 , Veloso et al. 2000 and is reported to be a host of A. suspensa in Puerto Rico (Martorell 1976 ) and in other locales (Swanson and Baranowski 1972) .
Native to Asia, S. malaccense fruited every year during the summer (based on Þve trees). However, we found four trees that ßowered and fruited in December and January, respectively. There trees also fruited the following July. The four trees were in close proximity to one another (within a kilometer) on a mountain road between Lares and Adjuntas. We also found two trees, one in the town of Lares and the other in the town of Isabela, which fruited in April. Trees in the mountains ßowered and fruited 2 or 3 wk later than individuals located at low elevations. This tree is found throughout Puerto Rico but is rarer in the arid southern districts. This is an important host of A. obliqua, although A. suspensa also uses it. S. malaccense is recorded as an "occasional" host of A. obliqua and a host of A. suspensa in Puerto Rico by Seṍn (1933) . In other locales, S. malaccense is reported as a host of A. obliqua (Stone 1942 , Wasbauer 1972 , Aluja et al. 1987 , Molineros et al. 1992 ) and of A. suspensa (Martorell 1976 , van Whervin 1974 .
Native to Southeast Asia, A. carambola can produce fruit almost all year long (based on 10 trees). All of our trees were on experimental stations, and we do not know how widespread this species is in Puerto Rico. We also observed signiÞcant differences in infestation densities in carambola in different seasons. There are no prior records of A. carambola as a host of A. obliqua in Puerto Rico, although both A. obliqua and A. suspensa are reported to use A. carambola as a host in the literature (Stone 1942 , Swanson and Baranowski 1972 , Wasbauer 1972 , Boscán de Martṍnez et al. 1980 , Steck et al. 1990 , Bressan and da Costa Teles 1991 , Silva et al. 1996 , Aguiar-Menezes and Menezes 1997, Veloso et al. Native to the Neotropics, P. guajava is the only host where we Þnd considerable numbers of both species, although A. suspensa predominates. This tree fruits once a year in the summer (based on Þve trees) and is presumably widespread as a backyard tree. Seṍn (1933) reports that guava is an important host of A. suspensa and an "occasional" host of A. obliqua in Puerto Rico.
Eugenia uniflora is native to the Neotropics and fruits heavily once a year during the summer (based on one tree), although we did observe sporadic and very low yield fruiting at other times. It is unclear how abundant this tree is. E. uniflora has not been reported as a host of Anastrepha spp. in Puerto Rico before this survey. However, it is reported to be a host of both A. suspensa and A. obliqua in the literature (McAlister 1936 , Stone 1942 , Weems 1965 , Swanson and Baranowski 1972 , Wasbauer 1972 , Windeguth et al. 1972 , Aluja 1984 , EskaÞ 1990 , Couturier et al. 1993 , Silva et al. 1996 , Fernández et al. 1998 , Souza Filho et al. 2000 , Veloso et al. 2000 .
Chrysobalanus icacos has the distinction of being the only host we found that is thought to be native to Puerto Rico (Liogier 1985) . It fruits once a year in the summer (based on one tree). Although it is native to the island, it is unclear how abundant this tree is. Seṍn (1933) reported that C. icacos was a host of A. suspensa.
Terminalia catappa is native to Asia and is probably the most widespread tree in our survey, being found in almost all parts of the island, although somewhat rarer in the arid south than in the moister districts. Trees fruited twice a year; once in winter and once in the summer. This is an important host of A. suspensa and its parasitoids. Seṍn (1933) reported that tropical almond was a host of A. suspensa. Tropical almond has been reported as a host of A. suspensa (Stone 1942 , Swanson and Baranowski 1972 , Windeguth et al. 1972 , van Whervin 1974 ) and of A. obliqua (McAlister 1936 , Wasbauer 1972 , Souza Filho et al. 2000 .
Garcinia intermedia is native to Asia and typically fruits once a year in the summer, but we did observe the tree to fruit in January 2007. The duration of fruit availability was drastically different for both years of the study. This is the Þrst report of this species as a host of A. suspensa. This species is probably extremely rare on the island.
Coffea arabica is widespread and fruits between September and December every year, although some ripe fruit may be found throughout the year. Although we reared A. suspensa from C. arabica, it is unlikely that ripe coffee berries are available to fruit ßies very long because fruit are usually harvested very soon after ripening. Coffee was not reported as a host to A. obliqua or A. suspensa by Seṍn (1933) or Martorell (1976) . Coffee is recorded as a host of A. obliqua (EskaÞ and Cunningham 1987, Souza et al. 2005) . Indeed, in Brazil, various Anastrepha spp. have become an economic problem, with infestations resulting in premature drop of fruit and lowering the quality of beans (Souza et al. 2005) .
Dovyalis caffra and its close relative, D. hebecarpa Warb., are reported to be relatively rare in Puerto Rico (Martorell 1976) . There is no prior record of this fruit hosting Anastrepha spp. in Puerto Rico. Swanson and Baranowski (1972) reported this fruit as a host of A. suspensa.
Citrus sinensis and other species of citrus are widespread on the island except in the arid south. Seṍn (1933) reports that C. sinensis, among many other Citrus spp., is an "occasional" host of A. suspensa.
Anacardium occidentale is a tree associated with dwellings in Puerto Rico, but it is unclear how widespread it is. A. occidentale is reported as a host of A. obliqua in Puerto Rico by Martorell (1976) and elsewhere (Stone 1942 , Korytkowski and Ojeda Peñ a 1970 , Wasbauer 1972 , EskaÞ and Cunningham 1987 , Fernández et al. 1998 .
Spondias mombin, S. purpurea, and Psidium guajava appeared to yield noticeably larger numbers of pupae per kilogram in 2006 than in 2005. At least for the two Spondias species, this may reßect the fact that mango trees appeared to have many more fruit in 2005 than in 2006, thus reducing the incidence of A. obliqua in alternate hosts. Collections of other fruits were too few to provide adequate comparisons between the years.
Intriguing discrepancies were revealed between the literature of reported hosts and direct observations in Puerto Rico. An extensive literature reports 91 plant species from 26 families as hosts of A. obliqua and 97 plant species from 27 families as hosts of A. suspensa (Norrbom 2004) . Forty-Þve species (representing 21 families) of the reported hosts for A. obliqua and 50 species (representing 22 families) of the reported hosts for A. suspensa are listed among the ßora of Puerto Rico (Liogier 1985 , 1988 , 1994 , 1995 , 1997 , Norrbom 2004 ). The extensive survey of the literature of Martorell (1976) pertaining to Puerto Rican insect host records and museum specimens revealed 6 host species (representing two families) for A. obliqua and 15 host species (representing eight families) for A. suspensa. Surveys of fruit ßy hosts in Puerto Rico may not have been exhaustive, but the scale of the discrepancy between reported hosts occurring in Puerto Rico and the number of hosts reported in the Puerto Rican literature suggests that not all plants that are reported to be hosts to A. obliqua and A. suspensa are hosts in Puerto Rico. C. arabica is reported to be a host of A. obliqua (EskaÞ and Cunningham 1987 ), but we only recovered A. suspensa from this host, which is not reported in any literature, including MartorellÕs survey. We would expect that coffee, a historically important and widespread crop in Puerto Rico, would have been surveyed for fruit ßy infestations, although this is not necessarily the case. However, the extremely low rate of infestation we observed (17 pupae from 1,283 fruit) may account for the fact that C. arabica was not previously reported as a host. Although E. uniflora is reported from a variety of regions to be a host for both species (McAlister 1936 , Stone 1942 , Weems 1965 , Swanson and Baranowski 1972 , Windeguth et al. 1972 , Aluja 1984 , EskaÞ 1990 , Cou-turier et al. 1993 , Silva et al. 1996 , Fernández et al. 1998 , Souza Filho et al. 2000 , Veloso et al. 2000 . Martorell (1976) and Seṍn (1933) did not report it as a host for either species. We recovered 363 pupae and 239 adult A. suspensa from 659 fruit. Although a number of reports list both Anastrepha species as infesting Citrus spp. (McAlister 1936 , Stone 1942 , Korytkowski and Ojeda Peñ a 1970 , Swanson and Baranowski 1972 , Wasbauer 1972 , Martorell 1976 , EskaÞ and Cunningham 1987 , Bressan and da Costa Teles 1991 , Aguiar-Menezes and Menezes 1997 ), Martorell (1976 and Seṍn (1933) only report evidence that A. suspensa infests citrus in Puerto Rico. We only recovered four pupae (only one of which became an adult and was identiÞed as A. obliqua) from 203 fruit. Finally, A. carambola is reported as a host of A. suspensa (Swanson and Baranowski 1972 ), but we never recovered adult A. suspensa from Ͼ3,800 fruit, despite the fact that A. suspensa was commonly found in Multilure traps baited with putrescine and ammonium acetate (Biolure; Suterra, Bend, OR) that were placed in carambola orchards (unpublished data).
There also seems to be a striking discrepancy between the data we collected pertaining to M. zapota and trials with baited traps in Puerto Rican orchards of M. zapota. Pingel et al. (2006) reported relatively high numbers (20 ßies per trap per day) of Anastrepha spp. (Ͼ99% A. suspensa) in an orchard of M. zapota, suggesting that these ßies were attracted to this fruit. We were only able to rear one tephritid pupae from 258 M. zapota fruit. There are a number of possible explanations for this apparent discrepancy: the earlier study (Pingel et al. 2006 ) was conducted in Santa Isabel in the southern part of Puerto Rico, whereas all of our fruit was collected from Isabela, on the northwest coast of the island; unlike the other fruit we collected, mature fruit of M. zapota was harvested directly from the tree and so may not have had time to become infested. The orchard we sampled from was young and only began to produce appreciable numbers of fruit in 2007.
The phenomenon of "host switching" is apparent in the case of fruit ßies infesting A. carambola. Trees of this crop can have fruit available throughout the year, and in all seasons, some fruit may be found that are infested with A. obliqua. However, the extent of infestation (pupae per kilogram of fruit) is statistically different at different times of the year; in March through September, the numbers of A. obliqua pupae are signiÞcantly lower than in the other months. This period coincides with the availability primarily of mango fruit and fruit of S. purpurea and S. mombin, as well many other fruits that are usually heavily infested by A. obliqua (Fig. 5 ).
We observed a low level of parasitism (0.3% of pupae yielded parasitoids) by only one species of parasitoid (not including the single specimen of the introduced D. areolatus that we recovered). We do note that we collected Ͼ1,000 tephritid pupae from a single tree of S. mombin located in Mayaguez, every one of which was infested with U. anastrephae (unpublished data)! U. anastrephae seems to have a wide distribution on the island; it emerged from fruit ßy pupae collected from Mayaguez, Isabela, Corozal, Adjuntas, Hatillo, and Añ asco. Parasitoids were never recovered from southern districts of Puerto Rico, such as Juana Diaz and Cabo Rojo, but the overall rate of parasitism was so low that our numbers of samples may have failed to recover parasitoids that may be present at those locations in low numbers. U. anastrephae were recovered from M. indica, S. mombin, P. guajava, and T. catappa (Table 2) . Forty-one U. anastrephae were collected during summer months, and Þve were collected during winter months. This may be a reßection of the more numerous collections of M. indica, P. guajava, and S. mombin during the summer months than winter months.
We were able to construct a tentative phenology of the observed hosts; availability of host fruit was highest in the summer rainy season, but many hosts were also available in the dry winter months (Fig. 6) . The phenology of fruit availability in the tropics is complicated, but it seems that most hosts (in terms of individuals and species) are available in the summer months. There are exceptions to this rule (species or isolated individuals within species may produce fruit in the winter or in asynchrony of their conspeciÞcs). Of the fruits we collected that yielded Anastrepha pupae, T. catappa, S. dulcis, Citrus spp., A. carambola, M. indica, S. mombin, S. malaccense, G. intermedia, and C. arabica produced fruit in the winter, although for three of these (M. indica, S. mombin, and S. malaccense), winter fruiting was either restricted in volume of fruit produced or restricted to particular regions. Of these, citrus was only available in the winter. The others were available in the summer as well as winter.
This study reinforces the relative use of various host fruit species by A. obliqua and A. suspensa. We acknowledge that we have not exhaustively surveyed the potential hosts (i.e., plants with ßeshy fruits) of Anastrepha spp. in Puerto Rico. Indeed, it is possible that these species use nontraditional hosts (i.e., nonfruits). This survey establishes that host-use patterns of A. obliqua and A. suspensa in Puerto Rico are inconsistent when compared with host-use patterns of these ßies in other regions. Decisions pertaining to restrictions of fruit exports based on global data may be more restrictive than they need to be. What this survey does not establish is how abundant these hosts are in time and space. Future studies should also address Anastrepha spp. host-use patterns on the eastern half of the island. 
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